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h*ikj9lmion/lqpPrWrspPt

u:v�w"xsy t�z9rs{}|~p���t�{}� v {���p��Wp���p v�ys� {}p y.���~�����a� lmpPrWrspPt �s� � v rW�Pp��
� v�y � v � �q��{}������{_�9{���{}t v � �U�

� � vP� ��pPrW�Pp���pS���~p � p��=j v ��{}��r v�� � v�� ��� v ������� ���¡ *�����£¢�¤¦¥����
§ rsp u ��� � ��������r¡lm� v � � �5pS���~p � pS� �su n%¨ �a©������ z   n��

ª t � {U� �}�s� � ����|

«�¬®­P¯P°�±�²�¯�³<´ p"{µr\|~pSto��{µ� v ��p x pS���¶��� w�v rW�Pp��¸· v � v �S��p���{µto��{}�Pt#�¶���#��·sp � z¹� v � ¢
������{µº v ��{}��r4��� �µv ����p w�v ����{}�PpPt � {}��·0| v ��{}� y t9t xsv ��t�{��»� xsv ����pS��rWtP� ´ pZ�P��rst�{µ�WpS�
t yWx pS��rs�\� v��e¼¸½µ¾�¿\ÀÂÁÄÃ}Å¦Å�Æ�½¶Ç\¾Èxsv � v��}� p � � v �S������{}º v ��{}��r=��r v � � �Z�W{ w pPrWt�{µ��r v�� ����{µ�
��� x ���a�PpPt�t�����t �.w�v �\{}rs� y t�p#����to� v ��{}� x {}|~����{µrW�W� ´ p<��pP|~p � � x4v"x pS���_��� w�v rs�Pp
w �\��p ��v r�� � p"| v�� {U� v ��p�{�� y t�{}rs�*��·WpÈ{ w"xs� p w pPra� v ��{}��rÉ{}r  �yWx pS� � z Ê9i  WË9�
��·Wp9��p v��.w�v ����{}�PpPt v r�����·spÌi»� �ÎÍ � � pS� �Èw�v �¸·s{}rWp v �mj9ÏLl  su � ´ p y t�pÌ��·s{}t
w �\��p � ���"� � � v {}r x pS���_��� w�v rs�Pp � � y r���tq��r x�v � v��}� p � �P� w"xsy ��p���t � ��� x pS���_��� w
t�� v��µv�� { � {��»� v r v�� ��t�{}t v r��#����{µ��pPra��{}�U� x pS���_��� w�v rs�Pp � ����� � pPrWpP�¸��tP� ´ p v�� t��Z��{µt ¢
� y t�t���·spÌ��� � p���� � � v � �sv��µv rW�Pp v rs�*� v � v ��{µto����{ �Wy ��{}��r*{}r=��·W{}t v�xsx ��� v �¸·.�
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ÛAÜ K�ÝUMfK�ÞOÝ_b	ßSVsVWÝ:RU[à]Õb�á�R_T�[OR_[OT�K�âfK�NSK�ÝUÝ_b�Ý�K�ÝUTWV�NSRµßSãOäåR_á#ß�VHK�[fK\Ý_`�æ�b	RUßSáÈâ£b�N�çÂV�NSä¡K\[fè�b
èPãfK\NPK�è�ß�b�NSR¶á�ßSR_è�á	çÂVWN Ü K\NSR_V�Mfá¡è�Ý_KWá�á�b�á¡V�çÈK�âOâOÝ_R_è�KaßSRUVW[fá0K\[.]%ä*KWèPãOR_[Obéè�VW[ÕêfT�MfNSK\ß�R_V�[fá�d
ë�b�NS` V\çYßSb�[,ì�TWVsVÕ]íâ.b�N¸çÂVWN�ä¡K\[.è�bîä=VÕ]Õb�Ý_á�NSb Ü b�K�ÝÈè�V�ä*ä	Mf[OR_è�KaßSRUVW[íR_[Ob�ï0è�R_b�[.è�`íK�[f]
ä=b�ä*V�NS`àKWè�è�b�áSá�è�V�[sß�b�[WßSRUVW[ðß�ã.Kaß*ÝUR_ä*Rµß*ß�ãfb4V Ü b�NPK\Ý_Ýmâ£b�N�çÂV�NSä*K�[fè�bWd�ñéV�]Ob�Ý_RU[OTòß�ãfb�á�b
K�á�â.b�è¦ßSá*R_[%]Õb�ßPK\R_Ý�è�K\[óT�R Ü bÉRU[.á¸R_T�ãsßSá*R_[sß�Vòß�ãOb�â£b�N�çÂV�NSä¡K\[fè�b4Þ£V\ß�ß�Ý_b�[Ob�èPô�á¡K�[f]óãOb�Ý_â
RUä*âONSV Ü b	ß�ãOb¡K\Ý_T�VWN�RUß�ãfäÉdeõÌãOb=T�VsK\Ý:V\ç�ßSãOR¶á#â.K\â£b�NÈR_á<ßSVÉK�[fK\Ý_`�æ�b�â.b�N¸çÂVWN�ä¡K\[.è�b*èPãfK\N�ö
K�è¦ßSb�NSR_á¸ß�R¶è�áqK\[f]¡áSè�K�Ý_K�ÞOR_ÝURUß�`	çÂVWN�ßSãOb<J5÷øçÄKWè¦ß�VWN�R_æ�K\ß�R_V�[*V\ç,Ý¶K\NST�b�ä¡K\ß�NSR_è�b�á�ù�RUß�ã Ü K�N�R_V�M.á
á¸âfK�NSá�RUß�`¡âfKaß�ß�b�NS[fá�d
úOV�N�]Õb�[fá�b"ä*K\ß�NSR_è�b�á�ìsß�ãObÈçÄKWè¦ß�VWN�R_æ�K\ß�R_V�[ÉK\Ý_T�V�NSRUß�ãOä¡á9ãfK Ü b<Þ£b�b�[Há�ãOVaù�[0ßSV¡b�ûÕãOR_ÞORUß

T�V�VÕ]ðá�è�K\Ý¶K\ÞOR_ÝURUß�`�ìLù�ãOb�NSb¡ß�ãfb�b�ï0è�RUb�[fè�`ðè�K�[ðÞ.bÉK\âOâfN�V~ûÕR_ä*K\ß�b�ÝU`òä*K�RU[sßPK\R_[Ob�]ðKWá"ß�ãfb
[sMfä	Þ£b�N¡V\ç<âONSV�è�b�áSá¸VWNSá�R_[fè�NSb�KWá¸b�á	ù�ãOb�[üßSãObHä*b�ä*V�NS`ðNSb�ýsMOR_N�b�ä=b�[sßSá=â.b�N¡âONSV�è�b�áSá¸VWN
K\NSb�ãOb�Ý¶]¡è�VW[fá�ßPK\[sßZþ ÿ��od�úOVWNmá¸â.K\NPá¸bÌä¡KaßSN�R¶è�b�á�ì\ãfVaùqb Ü b�N�ì~ß�ãfb�b�ï0è�R_b�[.è�`	R¶á�ä�MfèPã*ãfK\NP]Õb�N
ß�VéâONSb�]OR_è�ß=á�RU[fè�b¡ß�ãfb4á�âfK\NPá¸RUß�` â.Kaß¸ßSb�NS[fá Ü K�N�`îù�RµßSãü]ÕR��£b�N�b�[sß=K\âfâOÝUR¶è�K\ß�R_V�[fá�d5c�b Ü b�NSK�Ý
N�b�á¸MOÝUßSáÌb�ûÕR_á¸ß�RU[�ßSãOb"Ý_RµßSb�NPKaß�MfN�b¡þ���ì��.ì����oìOù�ãOR¶èPã�ùqb�N�bÈVWÞÕßSK�RU[Ob�]0çÂVWN�âfK�N¸ßSR_è�MOÝ_K�N�è�Ý¶K�áSá¸b�á
V\ç�ä¡KaßSN�R¶è�b�á4K�N�R¶á¸R_[OTðçÂNSV�ä�ßSãObî]OR_áSè�NSb�ßSRUæ�Kaß�R_V�[íV\ç	K/âfãs`Õá�R_è�K\Ý<]ÕV�ä¡K\R_[,d�õÌãOb�`%á�ãOVaù
ß�ãfK\ßqçÄKWè¦ß�VWN�R_æ�K\ß�R_V�[0R¶á9[OV\ßÌK\Ý_ù9K~`Õáqá�è�K\Ý¶K\ÞOÝ_bZù�RUß�ãÉN�b�á¸â£b�è�ßmßSV�ä*b�ä*VWN�`*Mfá�b�dÕúOVWN9á�âfK�NSá�b
ä*K\ß�NSR_è�b�á*NSb�á�MOÝUß�R_[OTîçÂN�VWä ß�ùqV�öo]ORUä*b�[.á¸R_V�[fK�Ý9]OV�ä¡K\R_[fá�ì:ß�ãObHÞ£b�á¸ß0âfK\NPK\Ý_Ý_b�Ý�K\Ý_T�VWN�RUß�ãOä
ÝUb�K�]ÈßSV<K�[�RU[.è�NSb�K�á�b�V�çOß�ãOb9ä*b�ä*V�NS`"Kaß:KZNPKaßSb�V\ç
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R_á�ù9V�N�ß�ã=ä*b�[sß�R_V�[fRU[OTÈßSãfKaß�çÂVWN�ä¡Kaß�NSR¶è�b�á�N�b�á¸MOÝUß�R_[OT<çÂNSV�ä ßSãONSb�b�ö�]ÕR_ä*b�[fá�RUVW[fK\ÝO]OV�ä¡K\R_[fá�ì
ß�ãOb"Þ£b�á¸ßZK\Ý_T�VWN�RUß�ãOä R_á�áSè�K�Ý_K�ÞOÝUb<ù�RUß�ãHNSb�á�â.b�è¦ßÌß�V*ä*b�ä*V�NS`�á�RUæ�b�d

��[Hß�ãOR¶á#ùqVWN�ôeìfù9b�]Ob Ü b�ÝUVWâéK0â£b�N�çÂV�NSä¡K\[fè�b�ä*V�]Ob�Ý�çÂV�N<K�á�âfK\NPá¸b�çÄK�è¦ßSV�NSRUæ�KaßSRUVW[éK\ÝUö
T�V�NSRUß�ãOäBßSãfKaß�R¶á�á¸MORUßSK�ÞOÝ_bZçÂVWN�K\[fK�ÝU`�æ�R_[OT�â.b�N¸çÂVWN�ä¡K\[.è�b<ù�RµßSãÉK�N�ÞORUß�NPK\NS`*RU[fâOMÕß�ä¡Kaß�NSRUûed
�òb=Mfá�b=KÉè�Ý¶K�áSá¸R¶è�K�ÝLä*VÕ]Õb�Ý:ßSVÉ]Ob�áSè�NSRUÞ£b�K�[ R¶]Õb�K�Ý�ä¡KWèPãORU[fb�K\NPèPãORUß�b�è¦ß�MfN�b�RU[ ß�b�NSä¡á<V\ç
âON�VÕè�b�áSá¸VWN�á¸â£b�b�]®ì�[Ob�ß�ùqVWN�ô	Ý_K\ß�b�[.è�`�K�[f]*ÞfK�[f]Õù�R¶]�ß�ã,ds÷Zá�RU[fT"ß�ãOR¶á�ä¡KWèPãORU[fb�ä=VÕ]Õb�Ý.K�[f]
á¸b Ü b�NPK\ÝLRU[OâfMÕß<èPãfK�NSKWè¦ßSb�NSR_á¸ß�R¶è�á �ÄV�NP]Õb�N�V�ç:ß�ãOb�ä*K\ß�NSRµû®ì.[sMfä	Þ£b�NZV�ç�[OV�[Oæ�b�NSVWá�ìOb�ßPè ��ìfù9b
K\[fK�ÝU`�æ�b�KZá¸MOâ£b�NS[OVÕ]OK�Ý��������� "!$#&%'%�(
�*)+�"âfK�NSK�ÝUÝ_b�Ý~çÄKWè¦ß�VWN�R_æ�K\ß�R_V�[ÈV�[Èß�ù9V�]ÕR_ä*b�[fá�RUVW[fK\ÝWT�NSR_]fá
V\çOâONSVÕè�b�áSá�V�NPá�ì�ä¡K�ôsR_[OT#Mfá¸bqV\çfá¸ßSK\ß�R¶è�âOR Ü V�ß�R_[OTfd�õÌãOR_á:K�[fK\Ý_`Õá¸R¶á,K\Ý_Ý_Vaù�á,MfáLß�V<V�ÞÕßPK\R_["â.b�N¸ö
çÂV�NSä*K�[fè�b9MOâOâ£b�N�Þ£V�Mf[f]Oá�VW[	âfK�NSK�ÝUÝ_b�ÝÕè�VWä*âOMÕß�b�NSá�ì~ß�VÈâ£b�N�çÂV�NSä á�è�K\Ý¶K\ÞOR_Ý_Rµß�`�K�[fK\Ý_`Õá¸R¶á�ì�ßSV
R_]Õb�[sß�RUçÂ`�â.b�N¸çÂVWN�ä¡K�[fè�bqÞ.V�ß¸ß�Ý_b�[fb�èPôÕá:K\[f]�ß�V"]ÕR¶á�è�Mfá�á5ßSãObqNSV�Ý_b9V\çfÝ_VWKW]�ÞfK�Ý_K�[fè�b9K\[f]�]OKaßPK
]ÕR_á¸ß�NSR_ÞOMÕß�R_V�[LdfñHV�NSb"R_ä=â£V�N�ßSK�[sß�Ý_`�ìOVWMON�â.b�N¸çÂVWN�ä¡K�[fè�bÈä*VÕ]Õb�Ý5N�b Ü b�K�Ý_áqßSãOb�NSb�Ý¶Kaß�R_V�[.á¸ãOR_â
Þ.b�ß�ùqb�b�[/âfK�NSK�ÝUÝ_b�Ý9NSMO[sß�R_ä=bÉK\[f]/ä*K\ß�NSRµû/á�âfK\NPá�Rµß�`WìLù�ãOb�N�b�ß�ãOb�á¸â.K\NPá¸RUß�`òR¶á�ä=b�K�á�MONSb�]
ù�RµßSãòNSb�á�â.b�è¦ßÈß�VÉßSãOb*MO[f]Õb�N�Ý_`�RU[OT�ãfK�NS]Où9K�N�b-, á#èPãfK\NPK�è�ß�b�NSR¶á�ßSR_è�á�d®Q<R Ü b�[àK\[�`éè�VWä	ÞOR_[fK\ö
ß�R_V�[�V\ç�K\âOâfÝUR¶è�K\ß�R_V�[�K\[f]�K\NPèPãORUß�b�è¦ß�MfN�bWìÕùqb"è�K�[�V�ÞÕßPK\R_[�ßSãOR_áZá¸âfK�NSá�RUß�`0ä*b�K�á�MONSb�dOõÌãOb�[
V�MON9ä*V�]Ob�Ýeè�K\[4ýWM.K\[sß�RUßSK\ß�R Ü b�Ý_`=âON�b�]ÕR¶è¦ßÌ[OV\ß9V�[OÝ_`=ß�ãOb<â.b�N¸çÂVWN�ä¡K�[fè�b�VW[¡ß�ãfR_áqä¡K�èPãOR_[Ob�ì
ÞOMÕßZK\Ý¶á�V�ù�ãfK\ß�ãfK\NP]ÕùÌK\NSbZâfK�NSK�ä=b�ß�b�NSámß�V*R_ä=âfN�V Ü b<K�N�b<ä*VWá¸ß�è�N�RUß�R¶è�K�Ý£ß�V*RUä*âONSV Ü b#ß�ãfb
â.b�N¸çÂVWN�ä¡K\[.è�b�çÂVWN�ß�ãOR¶á�ß�`�â.bÌV\ç£K\âOâOÝ_R¶è�KaßSRUVW[fá�d��îb Ü K\Ý_R_]OK\ß�b9V�MON:K\[.K\Ý_`WßSR_è�K\Ý�ä*VÕ]Õb�Ý�Mfá�RU[fT
ß�ãOb<K�è¦ßSMfK\ÝOçÄK�è¦ßSV�NSRUæ�KaßSRUVW[*K�ÝUTWV�NSRµßSãOä RUä*âOÝ_b�ä*b�[sßSb�]*R_[¡ß�ãObÈc�MOâ£b�NPJL÷ .��¸cÕõ þ /��eá¸VWÝ Ü b�N�ì
ß�ãOb<N�b�K\ÝUö»ù9V�NSÝ¶]*ä*K\ß�NSR_è�b�á9K\[f]¡ß�ãOb �10Ìñ32:Vaù9b�N54Èä*KWèPãOR_[Ob#K\ß�687:9Zc<;#d+�îb<K�Ý_á�V�á�ãOVaù
ß�ãfK\ß#ßSãOb�NSMO[sß�R_ä*b�âfN�b�]ÕR_è�ß�b�]éÞ�`HV�MON<ä*VÕ]Õb�Ý:R¶áZä*V�NSb�KWè�è�MONSK\ß�b	ß�ãfK�[éß�ã.KaßÈâON�b�]ÕR¶è¦ß�b�]
Þs`*á�RUä*âOÝ_`*b�ûOK\ä*R_[ORU[fT"ß�ãOb#ùqVWN�ô�Ý_VWKW]�VW[*ß�ãOb<è�NSRµßSR_è�K\Ý.âfKaßSã,ìWÞ£b�è�K\Mfá�b�VWMONmä*VÕ]Õb�Ý.ßSK�ô�b�á
RU[sß�V¡KWè�è�VWMO[sß�Þ.V�ß�ãÉßSKWá¸ô�]Ob�â£b�[f]Õb�[fè�`ÉK\[f]�è�V�ä*ä	MO[fR_è�Kaß�R_V�[4V Ü b�N�ãOb�K�]®d
õÌãOb�N�b�á�ß*V\ç#ß�ãObHâfK�â.b�N*R_á*VWN�TsK\[OR_æ�b�]/K�á=çÂVWÝUÝ_Vaù�á>=�c�b�è¦ßSRUVW[%ÿ RU[sßSN�VÕ]ÕMfè�b�á¡Kòâ.b�N¸ö

çÂV�NSä*K�[fè�b=K\[fK�ÝU`Õá�R_áZä*V�]Ob�Ý�çÂV�N<ß�ãfb�NSRUTWãsß¸öoÝUV�V�ô�R_[OT*çÄK�è�ß�VWN�R_æ�K\ß�R_V�[,ì£ù�RµßSã RUßSáÈáSè�K\Ý¶K\ÞfRUÝ_Rµß�`
K\[fK�ÝU`Õá�R_á�d�õÌãOb�b�ûÕâ.b�N�R_ä*b�[sßSK�ÝÌN�b�á¸MOÝUßSá Ü K\Ý_R¶]OKaßSRU[OTîßSãOb�â.b�N¸çÂVWN�ä¡K\[.è�bÉä=VÕ]Õb�Ý�K\NSb4âfN�b�ö
á¸b�[WßSb�]4RU[éc�b�è¦ßSRUVW[?4*K�[f]Hc�b�è�ß�R_V�[ �*]ONSK~ù�á9ßSãOb�è�VW[fè�Ý_Mfá�RUVW[fá�d

@ A?B:Ô�BDCECEFGC*ÔfÚ1H�ImÓKJ
C�ÖÌÖML�Ú¸ÒNHPOKQNB:Ô<OKFPRTSVU5B�Ù£ÓÕÖ�ÔfÚ1W�B�ÓOÚ�ÖqÒ ÖmÒ ÓYXîÖ
×#ÚEZPFLÒNO�Ú¸ÖmÒ[BDC�H�ÔfÚ¸×8OðÖMU\Q#ÔOÖ�Ù]FGO+OsÖ�Ô<O

;qV�[fá�R_]Ob�N�çÄKWè¦ßSV�NSRUæ�RU[OT�K	á�âfK\NPá¸bZMO[fá�`sä*ä*b�ßSN�R¶è[^?_`^Hä¡KaßSN�RUû\a R_[WßSV�ßSãOb#âfN�VÕ]ÕMfè�ßqV�çLK
MO[ORUß�ÝUVaù9b�N9ß�NSR¶K\[OTWMOÝ_K�Nqä¡K\ß�NSRµûcb%K�[f]4K�[4MfâOâ.b�NÌß�NSR_K�[OT�MfÝ_K�N9ä¡K\ß�NSRµû?d*d��òb�]ÕR¶áSè�MfáSáÌK
âfK\NPK\Ý_ÝUb�Ý,b�ûÕb�è�MÕßSRUVW[éV\ç:ß�ãfR_áZçÄK�è�ß�V�NSR_æ�KaßSRUVW[�V�[éK*ß�ù9V�]ÕR_ä*b�[fá�RUVW[fK\Ý5T�NSR_]�V�ç�âON�VÕè�b�áSá¸VWNSá�d
õÌãObÈä*K\ß�NSRµû0R¶áÌâfK�N¸ßSRµßSRUVW[Ob�]�RU[sß�V�ef_ge ÞOÝUVÕèPôÕá9V\ç:á¸MOÞfä*K\ß�NSR_è�b�á9Mfá�RU[fT�MO[.á¸`�ä*ä*b�ß�NSR¶è
á¸MOâ£b�NS[OVÕ]Õb�á �kè�VWÝUMOä*[fá*V�ç8bAù�RµßSãüßSãObHá�K�ä=bÉ[OVW[Oæ�b�N�Vîá�ßSN�Mfè�ß�MONSb ��d�õÌãOb�á�b4ÞfÝUVÕèPôÕá=V\ç
á¸MOÞfä*K\ß�NSR_è�b�áÌK\NSb<çÂMON�ß�ãOb�N�]ÕR_á¸ß�NSR_ÞOMÕß�b�]4K�ä*V�[OT*K�ß�ùqV¡]ÕR_ä*b�[fá�RUVW[fK\ÝeTWN�R¶] 
ihj_ 
lkÌV�ç 

âON�VÕè�b�áSá¸VWNSá ��
mh�_ 
lkon 
��,M.á¸R_[OT#KZÞOÝ_V�èPô"è�`�è�ÝUR¶èm]OR_á¸ß�NSRUÞfMÕß�R_V�[,d��øRUß�ã�ßSãOR¶á�]OR_á¸ß�NSRUÞfMÕß�R_V�[,ì
K0ÞOÝ_VÕèPô�K\ß<â£VWá�RUß�R_V�[ �"p<q>r ��V�ç�ß�ãOb*ä¡KaßSN�RUû �ts?nupvqwryxue ��ù�R_ÝUÝ:Þ£b�ä¡K�âOâ.b�]éVW[éß�ãfb
âON�VÕè�b�áSá9K\ß9â£VWá�RUß�R_V�[ �"p�z|{
} 
 h q>rTz?{
} 
 k �qV\ç,ßSãObÈT�NSR_],d�d �t~�q>r � �"b��"~�qwr � �q]Ob�[OV�ß�b�á
K=á�MOÞOä¡K\ß�NSRµû�V�çMd �tb �ÌKaß�NSVaùíÞOÝ_VÕèPô0RU[.]Õb�û?~ K�[f]Éè�V�Ý_MOä*[�ÞOÝ_V�èPô�RU[f]Ob�û�r�d
õÌãObòK�ÝUTWV�NSRµßSãOä6Þ£b�Ý_Vaù&]Õb�áSè�NSR_Þ.b�á�K/NSR_T�ãsß¸öoÝUV�VWôsR_[OTàçÄKWè¦ß�VWN�R_æ�K\ß�R_V�[øK\[.] ú�RUTWMON�b �

RUÝ_ÝUM.á�ßSNSK\ß�b�á�ß�ãfbòNSb�á�â.b�è¦ßSR Ü béb�ûÕb�è�MÕß�R_V�[íV�[íKüN�b�è¦ßSK�[OT�MfÝ_K�N�T�NSR¶]øV\ç�âONSVÕè�b�á�á�V�NPá�dqõÌãOR_á
K\Ý_T�V�NSRUß�ãOä Ý_V�V�âfá<V Ü b�N<ß�ãOb�e�á¸MOâ£b�NS[OVÕ]Õb�á�d ��[òß�ãOb\~éökßSãòRUß�b�NSK\ß�R_V�[,ì£ßSãOb*êfNPá�ß�~3� �
ÞOÝUVÕèPô=è�V�Ý_MOä*[fámV\ç�bðK\[f]*ÞfÝUVÕèPô=N�Vaù�á:V�çGd!K�N�b�K�ÝUNSb�KW]Õ`	è�V�ä*âOMÕßSb�]®d Û ß�ß�ãOR¶áqRµßSb�NPKaß�R_V�[Lì
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Distributed matrix Grid of processors

!�"$# ³�%�³ i �}�}y to��� v ��{}��r¡��� x�v � v��}� p � ��{}��·a� ¢Ä� �a���\{µrW�<� v �S������{}º v ��{}��r

êfNSá¸ß�ßSãOb4è�V�Ý_MOä*[ðV\ç�âONSV�è�b�áSá¸VWNSáÈVaù�[fRU[OTHÞfÝUVÕèPôàè�V�Ý_MOä*[ ~ V�çob çÄK�è¦ßSV�NPáÈß�ãfR_á�ÞOÝ_V�èPô
è�V�Ý_MOä*[ b��"~ =�e q ~ ��&5á¸b�è�V�[.]®ìeß�ãOb¡NSVaù V�çqâONSVÕè�b�á�á�V�NPá<Vaù�[ORU[fTÉÞfÝUVÕèPôéNSVaù ~ V\ç[d
â.b�N¸çÂVWN�ä¡áÈßSãOb¡ß�NSR¶K\[OTWMOÝ_K�N"á¸VWÝ Ü b�ßSV è�VWä*âOMÕß�bcd �t~�q ~(' �?=Ge �)&5K\[.] ßSãOR_NS]®ì5K\Ý_Ý�ß�ãfb
âON�VÕè�b�áSá¸VWNSáeMOâe]OK\ß�bqß�ãObmß�NPK\R_ÝUR_[OT�ä¡KaßSN�RUûÈMfá¸R_[OTjb��t~*' �j=Ye q�~ �,K�[f]Td��t~�q�~*' � =Ye �¦d
õÌãOR_á,ß�ãOR_NP]"á�ßSb�â"NSb�ýsMOR_N�b�á®ä*VWá¸ßLV\çsß�ãObqùqVWN�ô#K\[f]"K�Ý_á�V�b�ûÕãOR_ÞORUßSá,ä*Vsá�ßLV�ç�ß�ãOb�â.K\NPK\Ý_ÝUb�ÝUR¶á¸ä
RU[Éß�ãfb"N�R_T�ãsß¸öoÝ_VsVWô�RU[OT=K\âOâfN�VsK�èPã,d
+-,s°/.10 2 ¤ ���4315 ,
�sv �S������{µºSp �W� �a�����P� �µyWw r7698 .:0 3<; .>=
Í p����¶��� w ����{ v rW� yW�Uv �mt�� � |~pPt 0 ? 8 . ; .A@ ¤ 0 3 =B0 2 6�8 . ; .>=DC h9E<F 8 . ; .A@ ¤ 0 3 =
+G,�°IHJ0 2K.L@ ¤ ���/3 � {���· ? 8 . ; HM=ON2 � 5 ,
+G,�°QP40 2K.R@ ¤ ���43 � {���·S698 P ; .>=ON2 � 5 ,
z x � v ��pÌ��� v { � {}rs�Èt yW�sw�v ����{ ª 0F 8 P ; HM=T0 2 F 8 P ; HM=VU 698 P ; .>= E ? 8 . ; HM=

WYX 5 +G,�°
WYX 5 +-,�°

WYX 5 +G,�°
õÌãOb�â£b�N�çÂV�NSä¡K\[fè�b�ä*VÕ]Õb�Ý�ù9b¡]Õb Ü b�Ý_V�âHçÂVWN<ß�ãOb¡á�âfK\NPá¸b=JL÷AçÄK�è�ß�VWN�R_æ�K\ß�R_V�[éR¶á"è�Ý_VWá�b

ß�VéßSãOb�â£b�N�çÂV�NSä¡K\[fè�b¡ä*V�]Ob�ÝÌ]Õb Ü b�Ý_V�â£b�]îçÂV�N�ß�ãfb4]Õb�[fá¸b0çÄK�è¦ßSV�NSRUæ�KaßSRUVW[àK�ÝUTWV�NSRµßSãOä¡á�R_[
cÕè�KWJ Û 2 Û ;OZBþ ÿ��od-2mN�VÕè�b�á�á�V�NPá:ãfK Ü b�ÝUVÕè�K�Ýfä*b�ä*VWN�`*K\[f]�K\NSb�è�V�[f[Ob�è�ß�b�]0Þs`*K"[Ob�ß�ùqVWN�ô
ß�ãfK\ß�âONSV Ü R_]Ob�á,b�K�èPã�âfN�VÕè�b�á�á�V�N�]ÕR_N�b�è¦ß:ÝUR_[OôÕáLù�RUß�ã*K\[�`ÈV\ç.RµßPá �È]ÕR_N�b�è¦ß:[Ob�R_T�ã�Þ£V�NPá��Âä*b�á¸ãÕö
ÝUR_ô�b��¦d
õLVÉá¸R_ä*âOÝURUçÂ`éK\[.K\Ý_`�á�R¶á#K�[f]�ß�VÉä¡K\ôWb�ß�ãfb�ä*VÕ]Õb�Ý:b�K�á�RUb�N�ß�VÉMO[f]Ob�NPá�ßPK\[f]®ì£ù9b�ä¡K\ôWb

ß�ãObÈçÂVWÝUÝ_Vaù�RU[fT*KWá�á�MOä*âÕßSRUVW[fá>=

[ �òb#Mfá�b�V�[Ob�â.K\NPK\ä*b�ßSb�N:ß�V�]Õb�áSè�NSRUÞ£b�ßSãOb�âONSVÕè�b�áSá�V�NB\fVWâ¡NSK\ß�b�ìW]Õb�[OV�ß�b�]<]�ìsK\[f]=ù9b
RUTW[OV�NSbÌè�V�ä*ä�MO[OR¶è�KaßSRUVW[�è�V�Ý_ÝUR¶á¸R_V�[.á�d �îb9b�á�ßSRUä¡K\ß�b9ß�ãOb9ßSRUä*b9çÂV�N�á�b�[f]ÕR_[OT"K#ä=b�á�áSK\TWb
V\çiz RµßSb�ä¡á�Þ£b�ß�ù9b�b�[4ß�ù9V�âONSVÕè�b�á�á�V�NPáqKWá_^J' za`�ìOù�ãfb�NSb/^/]Ob�[OV�ß�b�á9ßSãObÈÝ_K\ß�b�[fè�`
K\[f]a`îß�ãfb"RU[ Ü b�NSá�b<V\çLßSãOb"ÞfK�[f]Õù�R¶]�ß�ã,d

[ �òb#K\âOâONSV~ûÕRUä¡K\ß�b9ß�ãOb#è�VWá¸ß�V\ç,KÈÞONSVWKW]Oè�KWá�ß:ßSV
b¡âONSV�è�b�áSá¸VWNSá�Þ�`=ÝUVWTVbéþ ÿ��»dsúOMON�ß�ãfb�N�ö
ä*V�NSb�ì\ßSãObZJ5÷øçÄK�è�ß�VWN�R_æ�K\ß�R_V�[*Mfá�b�ámK�âORUâ£b�Ý_R_[Ob�]¡b�ûÕb�è�MOß�R_V�[*ß�V	V Ü b�NSÝ¶K\â¡á¸VWä*b�V\ç®ß�ãfb
è�VWä=ä�MO[OR¶è�K\ß�R_V�[ ù�RUß�ãîè�VWä=âfMÕßSK\ß�R_V�[,ì,K�[f]éR_[éßSãOR_á"è�K�á�b�ßSãOb¡è�VWá¸ßÈV\çqK4ÞONSVWK�]fè�K�á¸ß
R_á�b�á¸ß�R_ä*K\ß�b�]�Þ�`ÉÿÉþ ÿ��od
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[ �òb"KWá�á�MOä*b�ßSãfKaß9ß�ãObÈè�VWä*âOMÕßSK\ß�R_V�[4V\çLb�K�èPã�á�MOâ£b�NS[OVÕ]Õb#Ý_R_b�á9V�[¡ßSãOb"è�NSRµßSR_è�K\Ý£âfKaßSã
V\ç�b�û�b�è�MÕßSRUVW[,ì5ß�ãfK\ß�R¶á�ßSãOb4Ý_b�[fT\ß�ãüV\ç�ß�ãfbÉè�N�RUß�R¶è�K�ÝmâfK\ß�ã/R¶á�e/dm�îbÉK�Ý_á�V KWá�á�MOä*b
ß�ãfK\ß�ß�ãOb"Ý_VWKW]4K�[f]4ß�ãOb�]fKaßSK=R¶á�b Ü b�[OÝ_`�]ÕR¶á¸ß�NSRUÞOMOß�b�]�K�ä=VW[OT=âON�VÕè�b�áSá¸VWNSá�dÕJLKaßSb�N�R_[
c�b�è�ß�R_V�[ 4Oì~ùqbqù�RUÝ_ÝÕâONSV Ü R_]Õb�ß�ãObÌb�ûÕâ£b�NSRUä*b�[WßPK\Ý�]OKaßPK Ü b�NSRµçÂ`�R_[OT�ßSãOb�á�bÌK�áSá¸MOä*âÕßSRUVW[fá�d����)v "�������	�5 ����

 �t%
)��|�îb�Mfá�b�ßSãObÉçÂV�Ý_ÝUVaù�R_[OTî[OV\ßPKaß�R_V�[.á	ßSVòb�á�ßSRUä¡K\ß�bÉß�ãOb�NSMO[sß�R_ä*b

ß�VHçÄKWè¦ß�VWN�R_æ�b¡K�[ ^ _�^%ä¡KaßSN�RUû®d��îb0Mfá�b�
��4ß�Vé]Õb�[OV\ßSb¡ß�ãfb0[�MOä	Þ£b�N�V�ç�V��£öo]ÕR¶K\TWV�[fK�Ý
b�Ý_b�ä*b�[sßSá�RU[íb�K�èPã è�V�Ý_MOä*[øV\ç"ÞOÝ_VÕèPô è�V�Ý_MOä*[ ~ V\ç bZì����àß�Vü]Õb�[OV\ßSbHß�ãfb [�MOä	Þ£b�N
V\ç#V �.ö�]ÕR¶K\TWV�[fK�Ý9b�ÝUb�ä*b�[sßSá*R_[ób�K�èPã N�Vaù V\ç#ÞfÝUVÕèPô/NSVaù ~ V\çTd=ìD^�^�� �"b ��ß�Vð]Õb�[OV\ßSb
ß�ãOb0[�MOä�Þ.b�N�V\çÌ[OVW[Oæ�b�N�Vsá#R_[àß�ãfb¡V��£öo]ÕR¶K\TWV�[fK�Ý�ÞOÝ_V�èPôÕáÈV�ç�bZì�^�^�� � d �Zß�V ]Ob�[OV�ß�b*ß�ãfb
[sMfä	Þ£b�N:V\ç£[OV�[Oæ�b�NSVWá5RU[�ß�ãfb9V �.ö�]ÕR¶K\TWV�[fK�ÝWÞOÝ_VÕèPôÕá5V�ç]d=d���� ÿ������� X 
������ZR¶áLßSãOb9ß�V�ßSK\Ý[sMfä	Þ£b�N�V�çM\.V�âfá:R_[*ß�ãOb�ß�NPK\R_ÝUR_[OT"ä¡KaßSN�RUû	MOâe]OKaßSb�ìsè�V�Mf[WßSRU[fT"Þ.V�ß�ã¡ä	MfÝµßSRUâOÝ_R¶è�KaßSRUVW[fá�K�[f]
K�]O]ÕRUß�R_V�[.á�d! "� ^�^��
�tb ��'#� R_á9ßSãObÈß�V�ßSK�Ý®[sMfä	Þ£b�N�V�ç \fVWâfá�R_[�ßSãObÈçÄK�è�ß�V�NSR_æ�KaßSRUVW[,d

�øRµßSã�ß�ãOb=K\Þ£V Ü bÈ[OV\ßPKaßSRUVW[fá�ìOß�ãOb=á¸b�ýWMfb�[sß�R¶K\Ý,NSMO[sß�R_ä*b	è�K�[�Þ.b�b�á¸ß�R_ä*K\ß�b�]HK�á%$�&'�
^�^�� �"b � ]<'(�A])�* /]�d

�òb�K�áSá¸Mfä=b4b�KWèPãüâONSVÕè�b�áSá�V�N	R_[/ßSãObHè�VWÝUMOä*[óâON�VÕè�b�áSá¸VWNSá"Vaù�[fRU[OTòÞOÝ_V�èPô/è�V�Ý_MOä*[
~ TWb�ßPá,+.-/
0��1�
 h b�ÝUb�ä*b�[sßSá�ì®ù�ãOb�NSb�+.-/
��¡R¶á<ß�ãfb¡[sMfä	Þ£b�NÈV\ç9[OV�[Oæ�b�NSVWá<R_[ ßSãOb¡ÞOÝ_V�èPô
è�V�Ý_MOä*[ ~�K�[f] 
 h R¶áÈß�ãfb¡[sMfä	Þ£b�N"V\ç9âONSV�è�b�áSá¸VWNSá#R_[òßSãOb0è�VWÝUMfä=[Ld�0qÝ_VÕèPôéNSVaù ~�V\ç
d¹R¶á9]OR_á¸ß�NSRUÞfMÕß�b�]�R_[4K=á¸R_ä*RUÝ¶K\NÌä¡K\[f[Ob�N�d õÌãfb#âfK�NSK�ÝUÝ_b�Ý£NSMO[sß�R_ä=b<Mfá�RU[fT=K=á�ýsMfK�N�b#T�NSR_]0V\ç
âON�VÕè�b�áSá¸VWNSá9è�K�[4Þ£b"b�ûÕâONSb�áSá¸b�]4KWá>=
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õÌãObZê.NSá¸ßqßSb�NSäÎN�b�âONSb�á�b�[sßSámß�ãObÈâfK�NSK�ÝUÝ_b�Ý_R_æ�KaßSRUVW[¡V\ç5ß�ãObÈè�VWä=âfMÕßSK\ß�R_V�[,dÕõÌãOb"á�b�è�VW[f]
ß�b�NSä NSb�âONSb�á�b�[sßPáLßSãOb�[�MOä	Þ£b�N�V�ç.ÞONSVWKW]Oè�KWá�ßSRU[fT#ä*b�áSáSK\T�b�á�d~õÌãObÌßSãORUNP]	ß�b�NSä NSb�âONSb�á�b�[sßPá
ß�ãOb Ü V�Ý_MOä*b<V�ç:è�V�ä*ä	Mf[OR_è�KaßSRUVW[�V Ü b�N�ãfb�K�],d576 
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�#>;����?�	�N�îb"[OVaùíb�ûÕK�ä*RU[Ob<ßSãOb"á�è�K\Ý¶K\ÞOR_ÝURUß�`0Mfá�R_[OT=K*áSýsMfK\NSb#TWN�R¶]4V\ç5âfN�V�ö
è�b�áSá�V�NPáqV�ç:á�R_æ�b�
*ìOù�ãOb�N�b<ßSãOb�b�ï0è�RUb�[fè�`0V�ç5ßSãOb�NSRUTWãsß¸öoÝUV�V�ô�R_[OT�K�ÝUTWV�NSRµßSãOä R¶á�T�R Ü b�[4Þ�`
ß�ãObÈçÂVWÝUÝ_Vaù�RU[fT�çÂVWN�ä�MOÝ¶K�=
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]DCFE X �kÿ �G [ObHRU[sßSb�NSb�á¸ß�R_[OT/ýsMOb�á¸ß�R_V�[øR¶á0ù�ãOR¶èPãøV\çÈßSãObHß�ãfN�b�bHß�b�N�ä¡á�]OV�ä*RU[.Kaß�b�á¡b�ï0è�RUb�[fè�`
�Ä]Õb�â.b�[f]ÕR_[OT*V�[0ßSãOb"á¸R_æ�bÈK\[.]¡ß�ãfbÈá�âfK�NSá�Rµß�`*V�ç,ß�ãObÈä¡KaßSN�RUû �¦dÕõÌãOb<âONSb�Ý_RUä*R_[fK\NS`*N�b�ä*K�N�ô
R_áqß�ã.Kaß�ìWçÂV�N Ü b�NS`=]Õb�[fá�bZâONSV�ÞOÝ_b�ä¡á �H Ý¶K\NST�b��¦ìWß�ãOb#êfNPá�ßqß�b�N�äÎá�RUTW[ORµê£è�K\[sßSÝU`¡K��eb�è�ßSáqß�ãfb
âfK\NPK\Ý_ÝUb�Ýeb�ï0è�R_b�[fè�`�d
úOV�N�ß�ãOb�V\ß�ãfb�N#è�K�á�b�á�ìOù9b	è�K�[éè�V�ä*âfK�N�bÈßSãOb	Ý¶K�á¸ß�ß�ù9V*ß�b�N�ä¡á�ßSV4]Õb�ß�b�N�ä*R_[Ob�ù�ãOR¶èPã

V�[ObÈR¶á�]ÕV�ä*R_[fK\[sß�dÕõÌãfK\ß�R_á�ìÕRµç:ù9b<R_T�[fV�NSb�ß�ãfbÈçÄK�è¦ßSV�NPá�ÿ	K�[f]�Ý_V�T 
 R_[�ßSãObÈß�ãOR_NP]0ßSb�NSäÉì
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� d Û á�á�MOä*R_[OT�ßSãfKaßqß�ãOb#[Ob�ß�ù9V�NSô], á�Ý¶KaßSb�[fè�`sö
ÞfK\[f]Où�R_]�ßSã�âON�VÕ]ÕM.è¦ß�R_á�T�R Ü b�[ ���� �¦ìÕù9b"è�K�[É]Õb�ß�b�N�ä*R_[Ob"Rµç�ß�ãfb"NSK\ß�R_V�V�çLß�ãfb"Ý_K\ß�b�[.è�`¡ßSVß�ãOb/\fVWâ4NPKaßSb �-^F1 ]ÉßSb�NSä �mVWN9ß�ãObÈNPKaß�R_V=V\çLßSãObÈRU[ Ü b�NPá¸b#V\çLßSãObÈÞfK\[.]Õù�R_]Õß�ã4ß�V=ß�ãOb/\fVWâ
NSK\ß�b ��` 1 ]Hß�b�N�ä �Ì]ÕVWä=R_[fK\ß�b�áÌb�ï0è�R_b�[fè�`�d G Ü b�NPK\Ý_Ýkìsß�ãfbÈçÂV�Ý_ÝUVaù�R_[OT=V�Þfá�b�N Ü Kaß�R_V�[.áqãfV�Ý¶]�=
��������� úfV�N�á¸âfK�NSá�b�N4âONSV�ÞOÝ_b�ä¡á � 2 
����� ���������
	���
� �¦ì9ß�ãOb ^ 1 ]¹ß�b�N�ä ]ÕVWä=R_[fK\ß�b�á
b�ï0è�R_b�[.è�`�d

��������� úfV�N�]Õb�[fá¸b�N�âONSV�ÞOÝ_b�ä¡á � 2 
 �� x �/��������	���
� ��ìÕß�ãOb4`F1 ]Hß�b�N�äI]ÕV�ä*R_[fKaßSb�áÌb�ï=ö
è�R_b�[fè�`�d

��������� úfV�N"âONSV�ÞOÝ_b�ä¡áÈçÂVWN"ù�ãOR¶èPã ���������
	���
� R¶á�è�Ý_VWá�b=ß�V 2 
 �� ì®ß�ãOb ` 1 ]ðßSb�NSä è�K�[Þ.b*]ÕVWä=R_[fK�[Wß#V�[ á�ä¡K\Ý_ÝUb�NZ[�MOä	Þ£b�N<V\ç�âfN�VÕè�b�á�á�V�NPá�ìfK\[f]éù�RµßSã R_[fè�NSb�KWá¸R_[OT¡[�MOä	Þ£b�N
V\ç:âONSV�è�b�áSá¸VWNSámß�ãfb ^F1 ]Hß�b�NSä�è�K\[ÉÞ.b�è�VWä=b"]ÕVWä*RU[fK�[sß�d
6�V\ßSb�ßSãfKaß*b Ü b�[ðçÂVWNg;9K�á�bÈÿ ì5ßSãOb�K\Ý_T�V�NSRUß�ãOäEÞ£b�ãfK Ü R_V�MON Ü K\NSRUb�á�]ÕMfN�R_[OTéßSãOb4çÄK�è¦ö

ß�V�NSR_æ�KaßSRUVW[�=®KaßÈß�ãfb¡Þ.b�T�R_[O[OR_[OT�V\çmßSãOb*çÄK�è�ß�VWN�R_æ�K\ß�R_V�[,ìeù�ãOb�N�b�ß�ãOb¡ä¡K\ß�NSRµûéR¶á"T�b�[Ob�NPK\Ý_Ý_`
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õÌãOb"á¸b�è�V�[.]4TWVWK�Ý£V�ç5ßSãOb"b�ûÕâ£b�NSRUä*b�[WßPá�R¶á9ß�V0á�ãOVaùíãOVaùíß�ãOb"b�ûÕâ.b�N�R_ä*b�[sßSK�Ý,N�b�á¸MfÝµßPá
á¸MOâfâ.VWN¸ß<V�MONÈK\[fK�ÝU`sßSR_è�K\ÝLâ£b�N�çÂV�NSä¡K\[fè�b�ä*VÕ]Õb�Ý�]Õb Ü b�Ý_V�â£b�]éRU[àc�b�è�ß�R_V�[òÿOd£úfV�N#ß�ãOR¶á�ì£ù9b
Mfá¸b�ß�ãfb=K�[fK\Ý_`sß�R¶è�K\Ý�â£b�N�çÂV�NSä*K�[fè�b�ä*V�]Ob�Ý�ß�VÉâONSb�]ÕR¶è¦ß<ß�ãOb*á�â.b�b�]ÕMOâ ß�ãfK\ß<b�K�èPãòä*K\ß�NSRµû
á¸ãOVWMOÝ¶]/Kaß�ßSK\R_[ðù�RUß�ãüK�[/RU[.è�NSb�K�á�R_[OTH[�MOä	Þ£b�N=V\ç�âONSVÕè�b�áSá�V�NPá�dLõÌãfb�[/ù9b�è�VWä*âfK\NSb¡ß�ãfb
âON�b�]ÕR¶è¦ß�b�]òá�â£b�b�]OMOâîK�TWK�RU[fá¸ß<ß�ãOb¡á�â.b�b�]ÕMOâîV�ÞOßSK\R_[Ob�] Þ�`òc�Mfâ.b�NSJ5÷ . �¸cÕõÈd,õÌãOb*âOÝ_V\ßSá
RU[¡ú�RUTWMONSbÌÿ<]ÕR¶á¸âfÝ_K~`ÈßSãOb�á�b�N�b�á¸MfÝµßPá�ì~ù�ãOb�N�b9ß�ãfb�âON�b�]ÕR¶è¦ß�b�]�á�â£b�b�]OMOâ=çÂV�N:b�KWèPã�ä¡KaßSN�RUû �
R_áÌ]Õb�[OV\ßSb�]4Þs` � b5ìÕK\[f]0ß�ãOb"K�è�ß�MfK�ÝUÝ_`¡V�ÞOßSK\R_[Ob�] �Âä*b�K�á�MON�b�] �qá¸â£b�b�]ÕMOâÉR_áÌ]Õb�[OV\ßSb�]0Þ�`� zòd �îbÌK�Ý_á�V#]OR_á�âOÝ¶K~`"RU[	ß�ãOb�á¸bÌâOÝ_V\ßPáLßSãObÌMOâOâ£b�N:Þ£V�MO[f]�V�ÞOßSK\R_[Ob�]"çÂNSV�ä¹ß�ãfb9ù9V�NSô�ÝUVsK�]
V�[4ß�ãOb�è�N�RUß�R¶è�K�Ý®âfKaßSã,ìOT�R Ü b�[4Þ�` �

�,+.-
ìfK�[f]4ùqb"]Õb�[OV\ßSb"RµßZKWá'� b/)0d

Û á#ß�ãOb*âOÝ_V\ßPáÈá¸ãOVaù"ì£ßSãOb¡K\[fK�ÝU`sß�R¶è�K�Ý5â£b�N�çÂV�NSä¡K\[fè�b�ä*VÕ]Õb�Ý�âfN�b�]ÕR_è�ßSá<ù9b�Ý_Ý:ß�ãOb=â.b�N¸ö
çÂV�NSä*K�[fè�b¡VW[ðKHá¸ä¡K\Ý_Ý�[�MOä�Þ.b�N�V\ç�âONSVÕè�b�áSá�V�NPá �ÄMOâàß�V�4-saö �-sÉâONSVÕè�b�áSá�V�NPá ��ì£ù�ãfRUÝ_b¡ß�ãfb
âON�b�]ÕR¶è¦ß�b�]�á�â.b�b�]ÕMOâ�á�ßPK\N�ßSá®ßSV#]Õb Ü R_K\ß�bmK�Þ.V Ü b�ß�ãObqä*b�K�á�MONSb�]"á�â.b�b�]ÕMfâ�ù�RµßSã�K�["RU[fè�N�b�K�á�b
RU[�ßSãOb"[�MOä	Þ£b�N�V�ç�âON�VÕè�b�áSá¸VWNSá�dÕõÌãOR_á�R_á�Þ£b�è�K\Mfá�b"V�[HK¡á�ä¡K\Ý_ÝUb�N�[sMfä	Þ£b�N�V�ç�âONSVÕè�b�á�á�V�NPá
V�MON�ä*VÕ]Õb�Ý.K�áSá�MOä*âÕß�R_V�[fáqK\NSb�NSK\ß�ãOb�N�NSb�K\Ý_R¶á�ßSR_è�ì\ÞOMÕßmVW[0K"Ý¶K\NST�b�N�[�MOä�Þ.b�N�V\ç®âONSVÕè�b�á�á�V�NPá
ß�ãObHK�áSá�MOä*âÕß�R_V�[fá=K\NSb4]Ob Ü R_K\ß�R_[OTòçÂN�VWä NSb�K�ÝURUß�`�d:õÌãfK\ß*R¶á=ù�ã�`îù9b�á¸b�b�ßSãObÉ]Ob�T�NPK�]Ob�]
á�è�K\Ý¶K\ÞOR_ÝURUß�`�dOñéV�NSb<]Õb�ßSK�RUÝ_b�]�]OK\ßSK=ùqb�N�bÈNSb�â£V�N�ß�b�]�R_[îþ 4��od
õÌãOb�MOâfâ.b�N�Þ£V�MO[.]/ÞfKWá¸b�]ðV�[OÝ_`àV�[àßSãOb4ù9V�NSô�ÝUVsK�]îV�[/ß�ãOb�è�NSRµßSR_è�K\ÝqâfKaßSãóè�K�[/Þ£b

ÝUV�VWá�b�ì�á¸R_[fè�b�RUß=R_T�[OVWN�b�á�è�VWä*ä	MO[OR¶è�K\ß�R_V�[üK�[f]àßPK�á�ôî]Õb�â.b�[f]Õb�[fè�`Wd!�ZVaùqb Ü b�N�ì,RUß*V\çYß�b�[
è�V�NSNSV�Þ£V�NPKaß�b�á®ßSãOb�T�b�[Ob�NPK\Ýsß�NSb�[.]�V�çfßSãOb�á¸â£b�b�]ÕMOâ*âONSb�]ÕR¶è¦ßSb�]=Þ�`�V�MfN:K�[fK\Ý_`sß�R¶è�K�ÝÕä=VÕ]Õb�Ýkd
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úOV�N"á�b Ü b�NPK\ÝLä¡K\ß�NSR_è�b�á�ìeá�MfèPã KWá<ÞOÞOä¡Kaß�ì®RU[ Ü ö»b�û�ß�N ��ìOê£]OK\âOä � �=K�[f]éä*RUû�R_[OT�ßSK\[fô£ì£ßSãOR_á
MOâOâ£b�NÈÞ.VWMO[f] R_á Ü b�N�`�è�Ý_VWá�b�ßSV�ßSãOb=âON�b�]ÕR¶è¦ß�R_V�[ T�R Ü b�[ Þs`HVWMONÈK\[fK�ÝU`sß�R¶è�K�ÝLä*VÕ]Õb�Ý �ká¸b�b
ú5R_T�MfN�béÿ ��ì�R_ä=âfÝU`�R_[OTàß�ãfK\ß¡çÂV�N¡ßSãOVWá�b�ä¡Kaß�NSR¶è�b�á�ì�Ý_VWKW]üR_ä	ÞfK�Ý_K�[fè�b�R¶á0Kîä*V�NSb�á�b Ü b�NSb
âON�VWÞOÝ_b�ä ß�ãfK�[íè�VWä=ä�MO[OR¶è�K\ß�R_V�[,ì9K\[f]øR_ä*âONSV Ü R_[OTðÝ_VWKW]%ÞfK\Ý¶K\[fè�b K\Ý_V�[fb è�K�[øT�NSb�KaßSÝU`
RUä*âONSV Ü b#ß�ãOb"V Ü b�NPK\Ý_Ýeâ.b�N¸çÂVWN�ä¡K\[.è�b�d
õÌãOb*ß�ãOR_NP]àT�VWK�Ý�V\ç9ß�ãOb�b�ûÕâ.b�N�R_ä*b�[sßSá�R_áÈßSVéá�ßSMf]Õ`òß�ãOb4K�è¦ßSMfK\Ýmb�ï0è�R_b�[fè�`òè�K�á�b=Þ�`

è�K�á�b0çÂVWN=K�ÝUÝ9ßSãOb�ßSb�á¸ß=ä¡K\ß�NSR_è�b�á�d G [ObÉK\âOâfN�VsK�èPãàß�Và]ÕV ß�ãOR¶á=R_á�ß�VòV�Þfá�b�N Ü b4ãOVaùBß�ãfb
çÄK�è¦ßSV�NSRUæ�KaßSRUVW[�N�Mf[WßSRUä*bÌ]Õb�TWNSKW]Õb�á5K�áLß�ãObÌ[�MOä�Þ.b�N5V�çfâONSV�è�b�áSá¸VWNSáLRU[.è�NSb�K�á�b�á,çÂV�N�]ÕR��£b�N�b�[sß
ä*K\ß�NSR_è�b�á�d�úOVWN�ß�ãfR_á�ù9b�NSb�â£V�N�ß�RU[0õ�K\ÞOÝ_bZÿ#ß�ãfb�N�Mf[WßSRUä*b�R_[¡á¸b�è�VW[f]Oá�V�ç®c�Mfâ.b�NSJ5÷ . �¸cÕõ
çÄK�è¦ßSV�NSRUæ�KaßSRUVW[,dfõÌãOb�á¸b�NSb�á�MOÝUßSáZRUÝ_ÝUM.á�ßSNSK\ß�b�ßSãfKaß#T�V�VÕ]Há¸â£b�b�]ÕMOâfá<è�K�[HÞ.b�V�ÞÕßPK\R_[Ob�]�VW[éK
á¸ä¡K\Ý_ÝÕ[�MOä	Þ£b�N�V�ç.âONSVÕè�b�á�á�V�NPá5K�[f]*á¸ãfVaù/ãOVaùüb�ï0è�R_b�[fè�`	]Õb�TWNSKW]Õb�á�VW[=K<Ý¶K\NST�b�N�[�MOä	Þ£b�N
V\çmâONSVÕè�b�á�á�V�NPá�d Û á<V�[fb�ù9V�MOÝ¶]Hb�û�â£b�è�ß�ìeßSãOb�b�ï0è�R_b�[fè�`é]Õb�TWNSKW]Õb�áZçÄK�á¸ß�b�NZçÂVWN<âfN�VWÞOÝUb�ä¡á
V\ç�á¸ä¡K\Ý_Ý_b�N�á¸R_æ�b �Ä[�MOä	Þ£b�N�V�ç \fVWâfá�á�ä*K�ÝUÝ_b�N �¦ìOK�[f]Éá¸Ý_Vaùqb�N9çÂV�N�Ý¶K\NST�b�NÌâONSV�ÞfÝUb�ä*á�d

�òb4[OVaùÎb�ûOK\ä*R_[Ob�ãfVaùAßSãOb�K�è¦ßSMfK\Ýqä*V�]Ob�ÝÌâfK\NPK\ä*b�ß�b�NPá �ká¸âfK�NSá�RUß�`�ìB^mì `�K�[f] ] �
K��eb�è¦ß�ß�ãObÉâ£b�N�çÂV�NSä*K�[fè�bWd G [ðßSãOb �109ñ 2:Vaùqb�N 4fì®ß�ãOb4ä*b�K�á�MONSb�]ðÝ¶KaßSb�[fè�`òR¶á � d sHä*Rµö
è�NSVWá�b�è�VW[f]Oá*K\[.]/ßSãObHÞfK\[.]Õù�R_]Õß�ã � � 1 ` �	çÂV�N¡VWMON¡ä*b�]ÕR_MOä�á¸R_æ�bHV�ç#ä*b�áSá�K�T�b�á�R¶á���� �
ñ�0��aá<þ ���»dÕõÌãOb<Ý_K\ß�b�[fè�`söoÞfK\[f]Où�R_]�ßSã�âONSVÕ]ÕMfè�ß9R¶á ^F1�` � �T_ ��s $adÕõ�K\ÞOÝ_b �<á�ãOVaù�ámß�ãfK\ß
ß�ãOb K�ÝUTWV�NSRµßSãOä?, á*b�ï0è�R_b�[fè�`/çÂV�N4á¸VWä=bHä¡K\ß�NSR_è�b�á¡R¶á0è�Ý_b�K�N�Ý_`ü]ÕVWä*RU[fK\ß�b�]óÞ�`óß�ãOb ^ 1 ]
ß�b�NSä�ì®á¸MfèPãòK�áÈKaçkÿY4-/��-sOìONSä¡K ��sOìfb�è�Ý 4Wÿ � ;9K�á�b�� ä¡K\ß�NSR_è�b�á �¦deúOV�N#ß�ãfb�V�ß�ãOb�N<ä¡K\ß�NSR_è�b�á�ì
ä=RUûÕRU[fT\ßSK�[OôeìÕê.]OK�âOä � �WìOb�û � �WìÕRU[ Ü öob�û�ß�N ��ì�ßSãOb�b�ï0è�RUb�[fè�`4R_á�á�R_T�[ORUê.è�K�[sß�Ý_`4K��eb�è�ß�b�]4Þ�`
ß�ãOb4` 1 ]Hß�b�N�ä � ;9K�á�b�ÿ ä*K\ß�NSR_è�b�á �¦d
ñéKaßSN�R¶è�b�á¡Kaçkÿ�4K/��-s K\[.]ób�û � ��ãfK Ü b�K\[øK�âOâONSV~û�R_ä¡KaßSb�Ý_`ðb�ýsMfK\ÝZ[sMfä	Þ£b�N¡V\ç/\fVWâfá�ì

K\[f]4K\Ý_ä=Vsá�ß�á�RUä*R_Ý_K�N9NSMO[sß�R_ä*b�á9V�[ÉV�[fb#âONSVÕè�b�á�á�V�N�d-09MÕß�b�ï0è�RUb�[fè�`�]Ob�T�NPK�]Ob�ámçÄK�á¸ß�b�N9çÂVWN
Kaçkÿ�4K/��-s�ß�ã.K\[=çÂV�N�b�û � ��daõÌãOR¶á�R¶á:Þ.b�è�K\M.á¸b9ß�ãfb�b�ï0è�R_b�[fè�`	V�ç£KaçkÿY4-/ �Ys�R¶á�ä*VWá¸ß�Ý_`	K��£b�è¦ß�b�]
Þs`0ß�ãOb ^ 1 ]éßSb�NSä � ;9KWá¸b�� �¦ìOù�ãOR_Ý_bÈß�ãOb"b�ï¡è�RUb�[fè�`�V\ç:b�û � �<R_á�ä*K�RU[fÝU`�K��£b�è¦ßSb�]ÉÞ�`0ß�ãfb
` 1 ]éßSb�NSä � ;9K�á�b�ÿ �¦ì£K\[f]ÉßSã�Mfá�RUßSáZâ.b�N¸çÂVWN�ä¡K\[.è�b�]Õb�T�NPK�]Õb�á�á¸Ý_Vaùqb�NÌß�ãfK�[�çÂV�NZK\çkÿ�4K/��Ysfd
úOV�N�]Ob�[fá�b�N�ä¡K\ß�NSR_è�b�áÈù�ãOR¶èPãîçÄK\Ý_Ý�RU[sßSV ;9K�á�b"ÿ ìLá¸M.èPãàKWáÈä*RµûÕR_[OT\ßPK\[Oôeì®ßSãOb0K\Ý_T�VWN�RUß�ãOä
K�èPãOR_b Ü b�á#ä	MfèPãòÞ.b�ß¸ß�b�N"b�ï0è�R_b�[.è�`éb Ü b�[òV�[òÝ_K�N�TWb	[�MOä	Þ£b�NÈV�çqâONSVÕè�b�áSá�V�NPá�d£õÌãOb�NSb�çÂVWN�bWì
ß�ãOb�K�ÝUTWV�NSRµßSãOäÎR_á�ä=VWN�b"á�b�[fá�RUß�R Ü b<ß�V*Ý¶Kaß�b�[fè�`0ß�ãfK�[ÉÞ.K\[f]Õù�R¶]�ßSã,d

� �òÖqÒZÙ�C¸Ø8O�Ú�ÖmÒ8O

�òb*]Õb Ü b�Ý_V�â£b�]éK�â.b�N¸çÂVWN�ä¡K�[fè�b�ä*VÕ]Õb�Ý5çÂVWN<K�á¸âfK�NSá�b	NSR_T�ãsß¸öoÝUV�VWôsR_[OT0J5÷ çÄK�è�ß�VWN�R_æ�K\ß�R_V�[
K\Ý_T�V�NSRUß�ãOäIK\[f] Ü K\Ý_R¶]OKaßSb�]Éß�ãfR_áZä=VÕ]Õb�ÝLMfá�R_[OT¡ß�ãfb�c�MOâ£b�NPJL÷ .��¸cÕõ á�V�Ý Ü b�N�ìÕNSb�K�Ýµöoù9V�NSÝ_]
ä*K\ß�NSR_è�b�á�K�[f]0ßSãOb �10Ìñ 2:Vaùqb�N 4"ä¡KWèPãORU[fb�Kaß[6N7�9Zc<;#d
÷Zá�RU[OT�ß�ãOR¶á#ä=VÕ]Õb�Ýkìeù9b�êfNPá¸ß<K\[.K\Ý_`sæ�b�]�ßSãOb=b�ï0è�R_b�[fè�`�V\ç�ß�ãfR_áÈK\Ý_T�VWN�RUß�ãfä�ù�RUß�ãòRU[Õö

è�NSb�K�á�R_[OT"[�MOä	Þ£b�NqV\ç®âONSV�è�b�áSá¸VWNSá:K�[f]*âONSV�ÞOÝ_b�äBá¸R_æ�bWdY�îb#è�V�[fè�ÝUMf]Ob�]=ß�ã.Kaß�çÂVWNmä¡KaßSN�R¶è�b�á
á�K\ß�R¶á�çÂ`�R_[OT�K�è�b�N¸ßPK\R_[*N�b�Ý_K\ß�R_V�[ �Â[fK�ä*b�Ý_`  ! ^�^��
�tbS'�d �%$'&Sg ��Þ.b�ß�ùqb�b�[*ß�ãfb�R_NmâONSV�ÞOÝ_b�ä
á¸R_æ�b0K�[f]îß�ãOb�RUN	ä=b�ä*V�NS` NSb�ýsMOR_N�b�ä=b�[sßSá�ìeß�ãOb�K�ÝUTWV�NSRµßSãOä&R¶á	áSè�K�Ý_K�ÞOÝUb*ù�RUß�ãðNSb�á�â.b�è¦ß"ßSV
ä=b�ä*V�NS`òMfá�b�d:õÌãOR¶á=N�b�Ý_K\ß�R_V�[ðR¶á�áSKaßSR_á¸êfb�]àÞ�`àä¡KaßSN�R¶è�b�á�K�N�R¶á¸R_[OT�çÂNSV�ä ß�ãfb|4-. ä*VÕ]Õb�Ý
âON�VWÞOÝ_b�ä¡á�dOúfV�NÌßSãOb�á�b"ä¡Kaß�NSR¶è�b�á9ßSãOb"b�ï0è�RUb�[fè�`Éè�K\[ÉÞ£b�N�VWMOT�ãfÝU`¡ä¡K\R_[sßSK�RU[Ob�]�è�V�[.á�ßPK\[sß
ù�ãOb�[Éß�ãfb"[sMfä	Þ£b�N�V�ç5âONSVÕè�b�áSá�V�NPáqR_[fè�N�b�K�á�b�áÌK\[f]�ß�ãfb�ä*b�ä*V�NS`0NSb�ýsMOR_N�b�ä=b�[sß9â£b�N�âfN�V�ö
è�b�áSá�V�NmR¶á9è�V�[.á�ßPK\[sß�d+09MÕßqçÂVWNqä¡K\ß�NSR_è�b�á9K\NSR_á�RU[fT"çÂN�VWäBß�ãObÈÿ�.!ä*VÕ]Õb�ÝeâONSV�ÞOÝ_b�ä¡á�ì�ßSãObÈK\ÝUö
T�V�NSRUß�ãOä R¶á:[OV�ßmá�è�K\Ý¶K\ÞOÝ_bqù�RUß�ã*NSb�á�â.b�è¦ß�ßSV<ä*b�ä=VWN�`	Mfá¸bWì~ß�ãOb�áSK\ä*b�K�á�á�âfK�NSá�bo;qãfV�Ý_b�á�ôs`
çÄK�è¦ßSV�NSRUæ�KaßSRUVW[òþ ���od
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c�b�è�V�[f]ÕÝ_`�ìfùqb�K�[fK\Ý_`�æ�b�]4ßSãOb�b�ï0è�RUb�[fè�`4V\ç:ß�ãOR¶áZK�ÝUTWV�NSRµßSãOäÎçÂVWN�êOûÕb�]ÉâONSV�ÞfÝUb�ä�á�RUæ�b
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